Phenotypic modification of primary sensory neurons: the role of nerve growth factor in the production of persistent pain.
Inflammation results in an early and maintained elevation in nerve growth factor (NGF) levels in inflamed tissues. Neutralizing the action of the increased NGF with specific anti-NGF antibodies substantially diminishes inflammatory hypersensitivity, indicating that this neurotrophin is a key mediator in the production of inflammatory pain. The hyperalgesic actions of NGF may in part be the consequence of an increase in sensitivity of the peripheral terminals of high threshold nociceptors either as a result of a direct action of NGF on trkA expressing sensory fibres or indirectly via the release of sensitizing mediators from trkA expressing inflammatory cells and postganglionic sympathetic neurons. NGF is also, however, retrogradely transported in sensory neurons to the dorsal root ganglion where it alters transcription of a number of proteins and peptides. This chapter reviews evidence suggesting that an NGF-mediated modification of gene expression in the dorsal root ganglion during inflammation is central to the pathophysiology of persistent pain. The phenotype changes produced by NGF during inflammation include elevation of neuropeptides which may amplify sensory input signals in the spinal cord and augment neurogenic inflammation in the periphery and the upregulation of growth related molecules which may lead to a hyperinnervation of injured tissue by promoting terminal sprouting.